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Abstract
Rapid urban development increases the consumption of materials, energy, and water, resulting in an overproduction
of waste and emissions. These cause many environmental threats, such as ozone layer depletion and rain acidification,
leading to climate change. Therefore, the question arises on how to improve the effectiveness of tools that strengthen
environmental protection. This discursive article presents an approach stressing the role of landscape in environmental
protection in Poland. It indicates that landscape protection is an ecological, not just an aesthetic activity, as it is often con‐
sidered in Poland. The landscape reflects all changes occurring in individual elements of the environment resulting from
urban development. Through landscape transformations, one can track the growth and accumulation of adverse effects in
the chain of environmental changes. Knowledge regarding the dynamics and scope of these transformations can improve
ecological design and technologies. Therefore, the landscape condition should be treated as an indicator of sustainable
development. If so, one could hypothesise that effective landscape protection contributes to minimising environmental
and climate changes. The relationships between the landscape and environmental/climate threats discussed in this arti‐
cle prompt combining some tools related to these threats, which may ensure both effective landscape protection and
sustainable development, leading to reduced climate change. The possibilities and benefits of integrating these tools are
presented here as well. General considerations are supplemented with references to the situation in Poland to support
the need for implementing a more policy‐oriented and interdisciplinary approach to landscape protection.
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1. Introduction
The sustainable design of urban structures is related
to many factors. Among them, the energy aspect (zero‐
energy buildings, energy efficiency), strongly associ‐
ated with preventing the depletion of natural resources
and the greenhouse effect, is currently one of the
most important issues. Other factors include zero‐waste
development, saving materials, water and land as non‐
renewable goods, and recycling. Numerous procedures
are used to solve sustainable design problems: strate‐
gic environmental assessment (SEA) and environmen‐
tal impact assessment (EIA), including landscape and
visual impact assessment (LVIA), together forming an
environmental assessment (EA) system; life cycle assess‐
ment (LCA); material flow analysis (MFA); and many
more. They all strive to support the design and decision‐
making process in terms of reducing adverse environ‐
mental effects. Their use is especially true for the dra‐
matic climate change and an urgent need to stop it.
The Polish situation serves as an example of serious
environmental and landscape threats resulting from
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excessive investment pressure and a weak legal system
of environmental protection, leading to enormous cli‐
mate change in some regions.
If we consider saving energy, minimising the use of
resources, and limiting the amount of waste and support‐
ing environmental protection crucial to pro‐ecological
planning, it is equally legitimate to state that landscape
protection should also be included in it. Although it does
not bring measurable and direct effects, it may be con‐
sidered a sustainable development indicator. Increasing
investment pressure and excessive natural resource con‐
sumption may cause various changes to individual ele‐
ments of the environment and the environment as a
system, leading to noticeable impacts on the landscape,
sometimes shifted in time and space, e.g., desertifica‐
tion, flooding, and changes in vegetation.
The author attempts to answer the questions of why
landscape degradation occurs, how it is related to cli‐
mate change, how to minimise, reduce, or prevent it,
and what is the role of landscape in environmental pro‐
tection, emphasising that the lack of a broad, integrated
approach to landscape in investment processes is a symp‐
tom of a fragmentary treatment of the environment
which results in a weakening of its protection and con‐
sequently landscape degradation and ultimately climate
change. The aim is to open a discussion at a local (Polish)
and international scale on enhancing landscape protec‐
tion by combining existing tools in a holistic approach.
Several methods have been employed to highlight
mentioned problems: literature studies; critical review
of existing tools for preventing environmental threats;
analysis of Poland’s planning context; formulating new
hypotheses about combining presented tools; diagram‐
matic representation of such integration; review of EIA
reports; and outlining the directions for future research.
In summary, a kind of “abductive” approach is presented
to discover new relationships and connections, aiming to
develop a theory of environmental and landscape pro‐
tection (for more on different research approaches see
Dubois & Gadde, 2002).
In Section 2, arguments and tools for applying a land‐
scape approach in environmental planning are given, tak‐
ing current planning in Poland as an example of this need.
In Section 3, several tools for landscape‐based planning
are presented. Prospects and potentials for integrating
these tools in practical planning are the topic of Section 4,
followed by Section 5, where the landscape approach to
environmental planning is illustrated by systematic refer‐
ence to the Polish planning situation, including a reflec‐
tion on the need for further research. In the final sec‐
tion (Conclusions), the arguments favouring a landscape
approach in planning for the environment and reducing
climate change are summarised.
2. Landscape and Climate Changes: Relations
The relationship between landscape and climate changes
is not obvious. However, understanding the nature of the
landscape and the cause‐and‐effect chain leading to land‐
scape changes can help understand how climate changes
are linked to landscape degradation.
2.1. The Essence of the Landscape
According to the European Landscape Convention
(Council of Europe, 2000, p. 2), the landscape is “an area,
as perceived by people, whose character is the result
of the action and interaction of natural and/or human
factors.” This definition emphasises landscape dynamics
and its variability resulting from the interaction between
natural and anthropogenic factors. A similar understand‐
ing of landscape was presented in connection with the
emergence of the EA system in Europe:
Landscape is the result of interdependencies between
physical and biological elements and cultural heritage.
It includes not only the physical features of terrain
and land cover, but also the way these features are
perceived, and the value that people give to space.
(Department of the Environment, Planning Research
Programme, 1995, p. 107)
The landscape covers all physical elements of natural and
anthropogenic origins, created not only by physical struc‐
tures but also by the relations between them and imma‐
terial assets.
2.2. Landscape and Climate Changes: Effects of
Environmental Damage
Inextricably linked to urban development, every architec‐
ture and engineering object needs to be erected, oper‐
ated, and maintained. The final stage is demolition and
material recycling or storage. All of these phases cause
material and energy flows. These flows are discharged to
valuable products, such as housing estates. However, at
some stages of products’ lifetime, they become waste or
are emitted as pollutants into the environment (Li et al.,
2016). Therefore, they directly influence the environ‐
ment. Finally, they accelerate climate change and have
different impacts on the landscape.
New objects have a different character, scale and
layout, shape, dimensions and textures; occupy differ‐
ent spaces; and are built of various materials. Some
emit noise, lighting, gases, dust, water vapour, sewage,
and solid waste, and others emit heat, radiation, and
vibrations, causing different environmental effects at var‐
ious stages of their life cycle (construction, function‐
ing, liquidation).
The production of building materials requires the
extraction of natural resources and their transport and
processing, which often results in landscape destruc‐
tion￿directly or indirectly￿through the pollution of the
atmosphere. Moreover, all of these activities demand a
significant amount of energy, the production of which
leads directly to climate change and landscape impacts,
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such as opencast lignitemines or air pollination from coal
storage sites.
During the construction stage, activities changing the
environment, landscape, and climate are in progress.
For example, construction equipment causes noise and
atmospheric emissions. As a result, there is a deterio‐
ration in air quality and dust deposition on plants and
objects, which negatively influence the landscape. Some
changes, such as tree felling, can be repaired, e.g., with
new plantings. We call these effects reversible. However,
sometimes the change is irreversible, e.g., changes in ter‐
rain, separation of the unity of natural systems or land‐
scape systems, breaking aquifers, or the emergence of
newengineering facilities—all of themnegatively change
the landscape.
Other types of environmental effects occur during
the operation time, the longest stage of the object’s
life. The investment may cause noise and exhaust emis‐
sions, an increase in air pollution, sewage discharge, con‐
stant lighting, etc. It may impact the physical and men‐
tal health of exposed residents. After some time, renova‐
tions are necessary to extend the operation stage of the
facility. Noise and emissions into the atmosphere may
occur again, changing the landscape and the climate.
At the end comes the demolition of the facility,
removal of materials, their reuse, recycling, and storage.
Demolition works and transport of waste cause emis‐
sion of noise, vibration, and dust, increasing air pol‐
lution. In addition, waste must be stored somewhere
and thus takes up space, which is a non‐renewable
resource. These effects significantly reduce the quality of
the landscape. Andwhat is more dangerous, they lead to
global climate change,whichmay cause global landscape
destruction in a negative feedback loop, such as drastic
devastation of regional ecosystems caused by drought.
The effects appearing in the environment and conse‐
quently in the landscape and climate can be classified by
stages of the investment’s lifetime, the scale of the object
as well as the scale of changes, the reversibility of these
changes, their durability or variability, duration, spatial
extent, the possibilities of minimising them, and finally
their source, which is crucial in avoiding and mitigating
them. This diversity requires a comprehensive approach
to studying and reducing them. Consequently, the discon‐
nected use of specific prognostic methods does not bring
satisfactory results, which can be seen in the scale of envi‐
ronmental and landscape damage and climate change.
2.3. Landscape Protection: Circumstances and Needs
in Poland
The principles of landscape‐related policies in Poland
are outlined very generally in the National Development
Strategy 2020 (Polish Council of Ministers, 2012) and
more specific in the strategies of voivodeships (regions),
districts, and communes concerning development.
The National Development Strategy underlines the need
to protect resources and environmental diversity and
extrimily shortly highlights aspects of protecting the
landscape. In addition, legal provisions regarding the
landscape are included in regulations and planning doc‐
uments at various levels: the concept of spatial devel‐
opment of the country, voivodeship spatial develop‐
ment plans, metropolitan plans, studies of conditions
and directions of the spatial development of communes,
local land use plans, and the provisions specifying the
functioning of the EA system in Poland.
Despite the existence of extensive legal regulations
concerning landscape protection in Poland, there are
numerous reasons for landscape devastation:
• Formal and legal: defects, ineffectiveness, and
lack of precision of legal regulations (Böhm,
2008; Giedych & Szumański, 2003; Górka, 2016);
no integration of issues related to spatial plan‐
ning, the environment, monuments, and land‐
scape with socio‐economic planning (Szulczewska,
2002); weak competencies of administrative ser‐
vices in the field of landscape protection; general
nature of the provisions of laws and regulations
regarding landscape (Chmielewski, 2013); individ‐
ual approach to different elements of the envi‐
ronment by the law; inconsistent landscape policy
(Lipińska, 2011).
• Economic and social: dynamics of new develop‐
ment; low level of spacemanagement; imitation of
foreign patterns (Lipińska, 2011); misunderstand‐
ing of the idea of spatial planning in market econ‐
omy conditions (Jędraszko, 2005; Świetlik, 2003);
low level of public debate; short‐term approach;
omission of quality criteria in administrative proce‐
dures; marginalisation of the landscape; low land‐
scape awareness (Górka, 2016).
• Insufficient use of existing tools in the decision‐
making processes in spatial/urban planning due to:
organisational shortcomings of the system of envi‐
ronmental protection; underinvestment of this sys‐
tem; administrative staff competency shortages
originating from the lack of a coherent system of
teaching these tools at universities, among others
(see Section 4.2).
Landscape protection is a broad and still topical issue
in Poland because the landscape is frequently underes‐
timated. In common opinion, it does not refer to sus‐
tainable development but only to its aesthetic aspect.
The variety of “landscape” definitions and interpreta‐
tions is not only a Polish issue. The landscape concept has
multiple meanings, scales, and applications in a general
and national context, e.g., the Swedish case described by
Sandström and Hedfors (2018). Meanwhile, the previous
section shows that both landscape and climate changes
stem from environmental damage. Therefore, there is a
need to implement methods that may support spatial
planning because spatial planning is not effective enough
to protect the environment, climate, and landscape.
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3. Smart Tools Reducing Environmental, Landscape,
and Climate Changes
The methods dedicated to landscape protection have
been selected for further analysis. These are SEA, EIA,
LVIA, and complementary tools, such as LCA and MFA,
which together play an essential role in sustainable plan‐
ning (Table 1). Combined, they check a multitude of dif‐
ferent effects in the entire chain of environmental trans‐
formation resulting from development. Thereby, they
relate to the landscape that reflects the accumulation of
these changes.
SEA, EIA, LVIA, LCA, and MFA enable environmen‐
tal threats, potentially caused by increasing develop‐
ment, to be minimised, but their goals and scope are
different. Some of them are procedure‐oriented and
refer directly to environmental and landscape protec‐
tion (SEA, EIA, LVIA), helping to make a balanced deci‐
sion concerning future development. In contrast, oth‐
ers (LCA, MFA) support them as analytical tools focused
on technical issues (see Supplementary File). But none
of them—when treated separately—is sufficient to stop
the increasing destruction of the environment and con‐
sequently protect landscape and climate.
Table 1. Tools reducing environmental and climate changes and their functions, advantages, and relationship to landscape.
Tool Function Advantages Relationship to landscape
SEA Delivering objective and detailed










due to public participation;
supporting and influencing
policies, plans and programmes in
sustainable development;
improving EIA through considering
economic, ecological and social
aspects at a higher level; wider
than in EIA scope of effects;
showing alternative possibilities of
achieving goals
Very general relationship to
landscape and landscape changes
resulting from project
implementation; general guidance
on the landscape at the national,
regional or commune level;
general references to other
documents related to landscape
EIA Delivering objective and detailed




impacts and the possibilities of
their minimising; considering
alternatives; mitigating
environmental impacts at the
local level
Allowing open decision‐making
due to public participation;






The landscape is one of many
issues; direct or indirect
relationship to landscape; general
or specific guidance related to the
landscape at different scales
LVIA Assessing and mitigating landscape
impacts at the local/regional level
within EIA; presenting visual
problems in a way understandable
for recipients
Creating landscape framework for
governance arrangements and
planning policies in terms of
spatial planning
Directly related to the landscape;
specific and detailed guidance
related to landscape shaping
and protecting
LCA Assessing environmental impacts
connected with products and
activities based on analysing
product lifetime; selection of
environmentally friendly materials
and technologies
Enhancing EIA at different stages;




Indirectly related to the
landscape—only by combining
with other tools; no direct
guidance related to the landscape
MFA Identification of inefficiencies in
the use of resources; prediction of
the future natural resources and
energy demand and possible
environmental impacts of
a development
Studying and limiting the demand





Indirectly related to the
landscape—only by combining
with other tools; no direct
guidance related to the landscape
Note: Based on the information available in the Supplementary File.
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4. Integration of Tools: Perspectives and Possibilities
At each stage of the investment lifetime, the potential
environmental effects resulting from implementing the
concepts, strategies, policies, plans, spatial development
plans, and projects should be examined using SEA, EIA,
LVIA, LCA, andMFA. But they are not always used accord‐
ing to their role and capabilities. They are usually not
treated as a complementary systembut used individually
at various stages of the product’s lifetime. However, they
have the potential to be used comprehensively and sys‐
temically to minimise environmental damage and conse‐
quently climate change.
4.1. Benefits of SEA, EIA, LVIA, LCA, and MFA Integration
Due to the complexity of the problems to be solved,
researchers emphasise the need to integrate various
methods related to decision‐making processes con‐
nected with development. The merits of combining MFA
and LCA have been proven to help evaluate and imple‐
ment sustainable development and support decision‐
making (Brunner & Rechberger, 2004; Guaita et al., 2018;
Westin et al., 2019), and predict material flows and envi‐
ronmental benefits of the recycling chain, such as natural
resource savings (deMeester et al., 2019). Consolidation
of LCA and MFA may improve effective decision‐making,
leading to a halt in negative trends and introducing envi‐
ronmentally friendly technologies. LCA and MFA help
understand the importance of reducing rawmaterial con‐
sumption, energy use, quantities of waste, and CO2 emis‐
sions by recycling, eco‐technologies and prolonging the
lifetime of buildings. Despite this, in some countries,
there is a lack of connection between LCA and MFA.
Although MFA can measure the material flows in and
out of the system, it cannot assess the environmental
consequences of the emission of this flow, which can be
achieved using LCA (Guaita et al., 2018).
According to some researchers, the role of LCA may
be much broader. Among few other tools, LCA may
enhance the SEA by identifying and modelling environ‐
mental changes (Finnveden et al., 2003). The assessment
of environmental impacts in SEA is generally based on
qualitative descriptions and general statements, lacking
analytical methods (Geneletti, 2015). Therefore, com‐
bining SEA with LCA and MFA may enrich quantitative
research, increasing the effectiveness of environmen‐
tal prognoses.
LCA can enhance EIA because regional and global
effects can be considered thanks to LCA, in contrast to
EIA (Manuinova et al., 2009). The use of LCA during a few
critical stages of EIA may provide broader knowledge on
the environmental effects of planned activities (consid‐
ering the global aspects) compared to using EIA alone
(Larrey‐Lassalle et al., 2017). Scoping (impact identifi‐
cation), environmental impact assessment and indicat‐
ing mitigation measures are crucial stages in EIA. At the
scoping stage, LCA may help in the quantitative com‐
parison of alternatives. During the impact assessment,
LCA may provide quality assessment connected with the
life cycle. Methods used under LCA may apply to EIA to
increase the accuracy and detail of EAs (Manuinova et al.,
2009). Companies rarely use LCA as a costly and time‐
consumingmethod, so simplified EAmethods are recom‐
mended (Zafeirakopoulos & Genevois, 2015). The com‐
bination of EIA and LCA can be used for this purpose,
focusing only on the most significant potential environ‐
mental impacts.
The new proposal for the advanced integration of
EIA and LCA systems is based on practical research. Until
now, only theoretical considerations on this topic could
be found in the literature, with EIA and LCA systems com‐
bined only in a fragmentaryway. The described approach
aims to use all of the benefits of LCA in the compre‐
hensive procedure, indicating specific EIA stages to use
LCA and proposing a recommendedmethodology for this
integration. It has been proven that in most EIA proce‐
dures not supported by LCA, the environmental effects
of all technologies are not studied, and indirect and
off‐site impacts are not included. It has been stated that
using LCA within EIA could help to analyse global effects,
such as resource and ozone depletionand climate change
(Larrey‐Lassalle et al., 2017).
The benefits of supplementing EIA with LCA relate
to Directive 2014/52/EU, which underlines the need to
consider the broader catalogue of environmental effects
associated with the depletion of natural resources, cli‐
mate change, energy, and human health (Larrey‐Lassalle
et al., 2017). LCA allows the evaluation of more holis‐
tic environmental problems than EIA. Still, on the other
hand, it does not apply to local conditions and interfer‐
ence, which is the function of EIA (Larrey‐Lassalle et al.,
2017). As a support tool for EIA, MFA has been described
using the example of chosen case studies (Brunner &
Rechberger, 2004).
Comprehensive analysis of many tools for land use
impact assessment, including among others MFA, LCA,
EIA, SEA, and ecological footprint (EF) described in
60 articles (chosen from 187), showed their most com‐
mon combination: LCA and MFA—10 examples; LCA and
EF—10; MFA and EF—7; EIA and EF—2; EIA and MFA—1
(Perminova et al., 2016). But no combination of all these
tools has been found in this review. Perminova et al.
(2016) recommended combining various methods and
different aspects of each method, but neither the use
of LVIA procedure nor the references to the landscape
were suggested.
4.2. The Need for SEA, EIA, LVIA, LCA, and MFA
Integration in Poland
Although SEA, EIA, LVIA, LCA, and MFA are known and
used in Poland, their functioning is not related to each‐
other. The level of implementation of the idea of a cir‐
cular economy, which should cover all lifetime cycles, is
still unsatisfactory in Poland (Polish Council of Ministers,
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2019). Legal regulations do not require combining LCA
and MFA with EA. They are used separately. The infor‐
mation obtained during EA studies is not connected with
the material flow; therefore, data concerning construc‐
tion materials or energy consumption during its whole
lifetime are not included.
The EA system is not consistent either. SEAs of strate‐
gies and planning documents often strongly depend on
political goals; therefore, environmental protection plays
aminor role. SEA and EIA do not create a complementary
system. Various types of strategic documents or planned
activities and the accompanying SEA, EIA, and LVIA are
subject to the opinion and approval of many institutions
at various government and local administration levels,
which results in ambiguities in competencies and respon‐
sibilities. Moreover, governmental and local administra‐
tions are often guided by different priorities in matters
of environmental protection, which makes it difficult to
use the potential of tools to make balanced administra‐
tive decisions. Only EIAs of great controversial activities
are bound with SEA.
In general, SEA in Poland at the lowest levels (con‐
cerning local land use plans and studies of conditions
and directions of the spatial development of communes)
is rarely used for the management of urban areas in
the context of spatial planning. The guidances from
such SEAs are usually very general. They contain rec‐
ommendations to be detailed only at the next stage—
assessments of planned activities during the EIA pro‐
cedures. Moreover, the most commonly used SEAs in
Poland concern local land use plans, which are small‐
scale and fragmentary and make it impossible to assess
cumulative, long‐term and secondary impacts. Avoiding
them is possible only at the higher levels of environmen‐
tal planning, i.e., the stage of creating regional plans, poli‐
cies, and programmes.
The situation is different for SEA of strategic doc‐
uments, e.g., the National Road Construction Program
(Polish Council of Ministers, 2015) or Voivodeship
Development Strategies, because their implementation
in the future will involve possible co‐financing from EU
funds. In such cases, before the grant is awarded, it will
be checked if a specific activity has been included in
the strategic document together with the SEA. That is
why SEAs are and will be so crucial for decision‐makers
and beneficiaries applying for funding. Furthermore,
recommendations from SEAs are essential for admin‐
istrative bodies adopting strategic documents at the
national and regional level. The example from the
Pomeranian Voivodeship is perfect. SEA related to the
project of the Pomeranian Voivodeship Development
Strategy 2030 (Pomeranian Voivodeship, 2020), con‐
tains, e.g., mitigation measures and recommendations
concerning landscape and cultural landscape. Under
the influence of the recommendations, the project
of the Pomeranian Voivodeship Development Strategy
2030 (Pomeranian Voivodeship, 2021), was significantly
revised. Following public participation consultations,
Pomeranian Voivodeship Development Strategy 2030
was then, along with SEA, agreed with all relevant insti‐
tutions almost without any reservations, which means
that, in this case, SEA significantly influenced the arrange‐
ments for themanagement of the voivodeship in the con‐
text of spatial planning.
The EIA procedure in Poland is carried out at an early
stage of investment planning, when neither the investor
nor experts have sufficient knowledge about all poten‐
tial environmental effects. Therefore, the EIA reports
are somewhat general, making it impossible to miti‐
gate adverse effects, including landscape effects, ade‐
quately. Usually, the analysis of impacts on various envi‐
ronmental elements is carried out independently by the
experts. Consequently, the synergistic and cumulative
effects are not taken into account. In addition, investors
sometimes consider EIA a burdensomebut necessary for‐
mality that can be completed by operating in the grey
area of regulations.
Landscape in EIA, dominated by technical and eco‐
logical specialities, is considered the least important
element of the environment. The landscape is some‐
times regarded only in geographical or aesthetic terms.
This approach stems from the definition of landscape in
Polish law (Sejm, 2015), which does not underline rela‐
tionships and interactions of natural and cultural factors.
Therefore, the landscape is seen as an isolated element
of the environment, directly related to the visual aspects,
without showing a clear correlation with effects occur‐
ring in other elements of the environment (Lipińska,
2011; Sas‐Bojarska, 2017), which limits the effectiveness
of mitigation measures. As a result, the potential of LVIA
is used to a small extent. It is not the landscape val‐
ues that are an argument against the implementation
of controversial activities but the geographic and natu‐
ral aspects (especially the Natura 2000, which concerns
the most valuable and threatened species and habitats
listed in the Birds Directive and the Habitats Directive)
and economic and social aspects. Supporting tools, such
as LCA and MFA, are practically not considered when
making planning decisions. All this undermines land‐
scape protection.
All of the above shortcomings prevent the poten‐
tial of the described tools from being fully used, which
results in a lack of coherent planning of sustainable devel‐
opment in Poland, especially concerning landscape and
climate changes.
4.3. Conclusions From the Integration
SEA, EIA, LVIA, LCA, andMFA have great potential for the
implementation of sustainable development, although
their goals, methodologies, scope, and merits differ.
In protecting the environment, they can also preserve
its general image, i.e., the landscape. Large‐scale activi‐
ties, especially those consuming a tremendous amount
of energy and water, and causing emissions and waste,
require interacting tools.
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The benefits briefly outlined indicate that SEA, EIA,
LVIA, LCA, and MFA should be used together to assess
environmental impacts in terms of various stages of the
lifecycle, spatial scope (local, regional, global), magni‐
tude, and significance (the shortcomings and need to
broaden the scope of impact significance are underlined
in Lawrence, 2007). Only then can these impacts be
effectively limited. Recommendations regarding devel‐
opment directions, related threats, and possibilities of
mitigating them resulting from interacting procedures
should be used not only in assessing a specific invest‐
ment but also more broadly when creating spatial pol‐
icy principles. Emphasising the importance of the land‐
scape issues both atwider and local scales can contribute
to greater involvement in environmental actions at the
local level, which is the most effective. The potential of
these combined tools indicates that in‐depth research
should be undertaken to strengthen bridging ideas and
improve the effectiveness in environmental, landscape
and climate protection, which is a crucial issue, especially
in Poland.
5. Towards Sustainability: Combining Tools in
Landscape Impact Assessment
This new approach to increasing the effectiveness of
landscape protection is based on combining a few exist‐
ing methods (SEA, EIA, LVIA, LCA and MFA), which have
only been used separately in Poland until now. This
improvement is based on the notion that only the
enhancement of the role of the landscape in investment
processes through simultaneous use of different tools
related to the landscape can enable adequate prediction
and minimisation of changes in the landscape and envi‐
ronment and consequently mitigate climate change.
5.1. Landscape: The Image of Relationships
The suggested approach of considering all interrela‐
tions between individual elements of the environment,
and the effects appearing in them, becomes possible
thanks to various methods supporting landscape impact
assessment. Only cooperation of the experts from many
fields can ensure comprehensive prediction of land‐
scape changes and consequently its successful protec‐
tion. Figure 1 shows the multitude of dependencies to
be considered and, although difficult to analyse, offers
a perspective on the complexity of the subject matter
as opposed to the current, often overly simplistic, prac‐
tice based on separate studies in specific elements of
the environment.
The landscape is treated here not only as a sepa‐
rate component of the environment, but it becomes the
synthesis of all environmental research because it is the
final recipient of the accumulation of effects appear‐
ing in subsequent elements of the environment and the
environment as a whole. It reflects both direct changes
caused by the implementation and functioning of the
activity and indirect, cumulative and synergistic effects
and dynamic interactions, emerging at various stages
of the investment lifetime. Such an approach refers
to the European Landscape Convention presenting the





Figure 1. Linking studies in EIA. Current practice in Poland: Landscape as a separated element of the environment.
Recommended approach: Landscape as the indicator of changes in different elements of the environment.
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landscape, according to Sandström and Hedfors (2018),
as a general matrix of the planning arena of different
interacting systems, bridging sectorial initiatives. In sum,
the landscape is considered a medium connecting all
prognoses, a reference point for other environmental
studies. Thus, the effectiveness of predictions of land‐
scape change increases, enhancing the possibilities of
mitigating adverse impacts, which is imperative in light
of the growing social role of the landscape. Fortin and
Gagnon (2006) underline the importance of consider‐
ing the values and expectations of local residents and
actors affected by the project. Taking into account the
landscape meanings may, in their opinion, enrich for‐
mal practices associated with EIA and regional planning.
A great number of mandatory and voluntary integration
tools promote more integrated policies, planning, and
practices (such as EIAs and SEAs). Still, their implementa‐
tion is usually insufficient, so further research is recom‐
mended (Runhaar, 2016). The presented approach may
be regarded as a modest contribution towards this rec‐
ommendation, not only in Poland.
5.2. Introducing the Landscape Approach to the Polish
Environmental Planning Practice
Because the current practice of environmental studies in
Poland is based on the separate use of differentmethods,
one could conclude that some procedures, such as SEA,
EIA, LVIA, LCA and MFA, should be integrated (Figure 2).
When used together, these methods make it possi‐
ble to improve the LVIA effectiveness, thereby increas‐
ing the effectiveness of landscape protection in spatial
management and development. This is recommended
especially in complex cases, where the interrelationships
between various effects in specific elements of the envi‐
ronment make it difficult to forecast changes in the land‐
scape. Moreover, it somewhat replaces the lack of stan‐
dards in assessing the significance of landscape impacts.
However, standardisation, perceived as beneficial in EIA,
is still a challenging task (Fonseca et al., 2020).
In the recommended approach, the landscape
becomes a leading aspect in EIA/LVIA, supported by SEA,
LCA, and MFA, and can thus have a significant impact
on planning decisions. Obligatory considerations of the
landscape when forecasting any environmental effects
require integrating information from various fields and
studies and assessing cause−effect relationships, lead‐
ing to cumulative and synergistic effects. This approach
increases the effectiveness of forecasting changes in the
environment as a complex system, reduces the uncer‐
tainties associated with prognosis, and enables the
identification of irreversible and unacceptable effects.
There is a positive feedback loop between environmen‐
tal protection and landscape protection—when the envi‐
ronment is protected effectively, the landscape is pro‐
tected effectively and vice versa. Such complementarity
of protection should influence the current governance
arrangements in terms of urban and spatial planning.
As a consequence, minimising environmental and land‐
scape impacts will becomemore effective, thus reducing
climate change.
The key challenge with practically implementing the
recommendation of combining SEA, EIA, LVIA, LCA, and
MFA is incentivising the stakeholders to follow this frame‐
work, disregarding it might be time‐consuming and eco‐
nomically inefficient for the investors. Furthermore, the
idea for integrating presented tools is so far more hypo‐
thetical than actually concrete and measurable for eval‐
uation. Therefore, this hypothesis requires confirmation
in detailed studies. Without them, it cannot be verified.
Referring to the conclusions fromSection 4.1, a proposed
procedure for examining EIA reports concerning the land‐
scape is presented below. The reference to the land‐
scape is considered crucial because the landscape impact
prediction, at least in Poland, is still not connected well
enough with other studies. The difficulties in finding use‐
ful tools for analysing effects on landscapes in SEA have
been recognised (Finnveden et al., 2003). EIA/LVIA also
require finding supporting tools. LCA and MFA could fill
this gap.
URBAN DEVELOPMENT URBAN DEVELOPMENT
SEA EiA LViA LFA MFA





CURRENT PRACTICE — SEPARATE STUDIES NEW APPROACH — INTEGRATED STUDIES
Figure 2. Integration of tools: The recommended holistic approach to landscape protection.
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5.3. Further Research
The proposed study intends to show if and to what
extent different tools are practically combined in EIA
procedures and indicate the impact of such combina‐
tions on the environment and landscape. The method‐
ology of further research presented below is universal,
but its creation relates to Polish conditions. A review
of 79 randomly selected EIA reports from various years
(1993–2018), related to 11 voivodeships in Poland and
concerning controversial investments of different charac‐
ter (large‐scale objects, linear infrastructural structures,
and large‐area activities), showed that none referred to
LCA or MFA. This finding indicates that the integration of
these procedures is not practised in Poland.
Because it was found that conducting an EIA requires
additional tools, and all studies should relate to the land‐
scape, the recommended course of action is shown below.
The proposed study aims to enable the assessment
and validation of the new approach by answering the fol‐
lowing questions after analysing a sample of EIA reports
and related procedures:
The first phase—checking the content of EIA reports:
• Is there a reference to SEA in the EIA report? Are
any conclusions from SEA related to landscape?
Are they included in the EIA report?
• Is there a reference to landscape in the EIA report?
Was LVIA performed? What percentage of the
content relates to the landscape? Did the pre‐
dicted landscape threat influence the conclusions
of the report?
• Is there a reference to LCA/MFA in the report? If so,
is there a reference to landscape in the LCA/MFA
chapter? What percentage of the content does it
take up? Did it affect the conclusions?
• What is the difference between EIA reports with‐
out LCA/MFA reference and reports with such ref‐
erence in terms of the landscape? A comparison
should be made.
• If there is no direct reference to the landscape in
LCA/MFA chapters, a forecast must be made of
what landscape changes will occur (such a study
should be carried out by an architect/landscape
architect based on LCA/MFA studies).
The second phase—analysis of the results of environ‐
mental audits:
• Was the monitoring and/or post‐implementation
environmental audit carried out? Did the audit
somehow relate to the landscape? Did it show any
damage to the landscape?
• What was the cause of landscape damage? Which
environmental element’s destruction influenced
the changes in the landscape?
• What was the nature of the destruction of the
landscape? Were these effects long‐term, irre‐
versible, significant, mitigable, unacceptable? Did
they interfere with tourist activity? Did they cause
social controversy?
• Would carrying out an LCA/MFA under the EIA indi‐
cate the possibility of landscape degradation? Any
such relationship should be indicated.
• What are the actual changes in the landscape
when conducting EIA using LCA/MFA? Andwithout
them? A comparison should be made.
It should be noted that the second phasemay posemany
difficulties because “the most critical condition seems to
be the monitoring of how tools are used and what they
achieve” (Runhaar, 2016, p. 7).
Recommended research should show if and to what
extent it is possible to effectively predict landscape
changes when combining SEA, EIA, LVIA, LCA and MFA.
This methodology is intended to enable specific studies
to confirm the presented hypothesis and evaluate the
effectiveness of the proposed approach.
6. Conclusions
The world is facing rapidly growing urban development
and industrialisation, causing irreversible environmental
threats and leading to the most dangerous of all, i.e., cli‐
mate change. That is why urgent actions are needed to
stop these trends. In the context of the increasing com‐
plexity of socio‐economic processes and uncertainty of
their forecasting, it seems that one of the most effec‐
tive tools for implementing sustainable development
is the EA system applied to all levels of human activ‐
ity (local, regional, global), including various spheres—
natural, socio‐cultural, visual, and technical. It enables
a multi‐criteria assessment of planning/design solutions
and the choice of better alternatives for the environment.
However, it is only in cooperation with instruments such
as LCA and MFA that an opportunity to prevent dam‐
age to the environment at every stage of the lifetime
of planned activities can be created. The key message
of this article is that landscape protection in investment
processes is part of pro‐ecological and not just aesthetic
activities because the effects on the landscape arising
from the development reflect the changes in all elements
of the environment. Therefore, understanding the rela‐
tionships between the environmental effects and the
landscape can contribute, especially in Poland, to improv‐
ing the use of tools supporting spatial planning, such as
EA, LCA, and MFA.
In Poland, there are well‐developed tools for pro‐
tecting the environment and landscape (e.g., the EA sys‐
tem), but their functioning is not satisfactory. The use
of tools such as SEA, EIA, LVIA, LCA, and MFA depends
largely on the efficiency of the environmental manage‐
ment system. This system in Poland is poorly organised
and ineffective. Therefore, the potential of the described
tools is not fully unlocked, aggravating spatial chaos and
environmental and landscape degradation. Moreover,
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issues related to the landscape have a low rank in local,
regional, and national administration policies and activi‐
ties. Landscape protection tends to fail when confronted
with social or economic arguments. All this leads to the
progressive degradation of the landscape. Therefore, it
is necessary to strengthen the role of landscape crite‐
ria in decision‐making processes. There is an opportu‐
nity to link the landscape problemsmore closely with the
environmental and climate issues, which have already
gained significant importance in the world. This can be
achieved by combining the described tools to better fore‐
cast the unfavourable effects of development processes.
Such an approach shows that the protection of the land‐
scape, i.e., the synthesis of the environment, can at the
same time positively influence the reduction of climate
change. Further detailed research, necessary to confirm
this hypothesis, is yet to be adequately tested in practice.
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